Adrenal dysfunction in glycerol kinase deficiency.
The infantile form of glycerol kinase deficiency appears to be an X-linked disorder which is consistently characterized by developmental delay and adrenal cortical insufficiency and hypoplasia. We propose that the inherited deficiency of outer mitochondrial membrane-bound glycerol kinase restricts glycerophospholipid synthesis, and, hence, the activation of steroidogenesis. This would limit the conversion of cholesterol to pregnenolone, the precursor for glucocorticoids in the adrenal cortex. The deficiency in cortisol production, with a lack of feedback to the pituitary, would result in increased ACTH production and hypertrophy of the fascicular zone at the same time that replication of the cells within this zone would be inhibited. Similarly, the decreased mineralocorticoid production by the sparse glomerulosal zone would limit the ability of the individual to respond to stress, and would result in development of potentially fatal hyponatremia and hyperkalemia. Organization of the pathway for glycerophospholipid synthesis at the outer mitochondrial membrane would make this pathway particularly vulnerable to mutations disrupting the compartmented production of the parent compound, glycerol 3-phosphate, by mitochondrial-bound glycerol kinase.